Human lagochilascariasis (HL) is a parasite produced by Lagochilascaris minor Leiper 1909 that also can be found in cats and dogs. HL is considered an emerging zoonosis in the Americas, spreading from Mexico to Argentina, and the Caribbean Islands. The present paper describes three HL cases from the Peninsula of Yucatan, Mexico, recorded in the last decade. It describes the characteristics of the lesions and discusses the route of transmission in humans and particularly in the observed patients.
INTRODUCTION
Lagochilascariasis is a parasitic disease caused by Lagochilascaris helminths in different mammal reservoirs. Human lagochilascariasis (HL) is a zoonosis caused by Lagochilascaris minor Leiper 1909 which also can be found in cats and dogs 1 . HL is considered an emerging zoonosis in the Americas, spreading from Mexico to Argentina and the Caribbean Islands 8 . HL is common in people living in slums and especially people from rural areas 5 .
The life cycle of L. minor is still unclear; eggs, larvae, and adult worms have all been found on lesions in both animals and humans 8 . A heteroxene cycle has been proposed after various studies with experimental models with rodents as intermediary hosts, since the parasite's development stops at the third stage larvae (L3) and turns into a cyst form. In felines (definitive hosts), L. minor reaches the adult stage with the presence of all life stages in the associated lesions 2, 7, 11 . Under these conditions, L. minor infections are acquired by the ingestion of encysted L3 found in the intermediary hosts (rodents), from raw or uncooked meat 7 . It is eventually followed by autoinfection and the development of chronic disease 4, 14 .
Infestation in animals and humans with L. minor causes a range of clinical manifestations along the course of infection, from mild to severe as the parasite invades the pulmonary tissue and the central nervous system, with fatal results 8, 9, 10 . L. minor lesions in animals and humans characteristically result in tumors and fistulas with cutaneous and subcutaneous abscesses localized in the cervical region and surrounding tissues. However parasite lesions of the mastoids, jaw, tonsils, maxillary and paranasal sinuses, middle ear, oropharynx, pharynx, dental alveoli and central nervous system have been observed th of 2002 the patient sought medical care for a draining, fistulous lesion in her left sub maxillary region, of ten years duration. The lesion started with an increase of size of the left salivary gland and a purulent discharge with white filaments. At time of admission treatment with antibiotics resulted in a discrete improvement, but no definite healing. During physical examination, the presence of small parasites at the bottom of the productive fistulous lesion was observed; the parasites were identified as L. minor (Fig. 1A) . Patient also had painful cervical lymphatic nodes during the examination. The treatment was changed to pyrantel pamoate (750 mg for five days). Improvement was seen after one week with complete resolution at the end of the third week after treatment.
Case 2.
Patient was an 18 year old male, Mennonite farmer (German descendance), from the state of Campeche, Mexico. On April 24 th of 2007 the patient sought medical care presenting with fever, anorexia, significant weight loss, and productive cough. The illness started three years prior to consultation. On examination tiny parasites were observed in the patient's 316 nasal secretions. He was previously diagnosed with sinusitis and received antibiotic treatment and a single dose of albendazol (400 mg), with no improvement. During the physical exam the patient was significantly thinner with a temperature of 37.8 ºC and moderate size cervical lymph nodes. An X-Ray examination showed sinusitis (Fig. 1B) and the lab exam identified the parasite L. minor (Fig. 1C) . Patient was treated with albendazol (400 mg) for 30 days; improvement was seen after the first week with complete resolution after one month.
Case 3.
Patient was a 67 year old male, alcoholic, and garbage scavenger from the state of Yucatan. On August 11 th of 2011 the patient sought medical care for a draining, fistulous lesion at the left mastoid region; purulent discharge contained tiny parasites. The lesion started two years prior to consultation with a small draining lymph node when it was drained several times and treated with antibiotics. After the first year the purulent discharge presented with tiny parasites. He was then diagnosed with intense parasitic infection and hospitalized for one month. Patient could not recall the treatment that he had received while admitted. At the end of the second year the patient continued with the productive purulent lesion (Fig. 1D ) with parasites that were identified as L. minor. He then received treatment with albendazol (400 mg a day for 30 days), after one week the lesion had resolved but the patient did not return to the 30 day follow up.
DISCUSSION
The increase in diagnosis and reports of HL cases in recent years may suggest increased transmission and emergence of L. minor 5 . In the last decade there have been two recorded cases of L. minor infections in Mexico, as well as the three cases presented in this report 10, 13 . The characteristics of the HL lesions observed in the described patients are similar to those documented in other geographic areas, except for the submaxillary lesion discussed in case 1, which is very uncommon for L. minor infections 8 .
The route of infection for the presented cases is uncertain. Ingestion of raw or undercooked rodent meat is normally how humans become infected but all patients denied consuming rodent. An alternative mode of infection is from the ingestion of eliminated eggs from the definitive hosts 1 . Two of the case patients worked in outdoor and farming environments and one was a garbage scavenger, which allowed for exposure to rats or other wild animals. The housewife in case 1 stated that she performed house care in two different cities in which she might have been exposed to rodents.
In the Yucatán, the illegal hunting and consumption of wild animals is a common practice, allowing for the ingestion of encysted larvae from wild animals as a route of infection 3 . Recognized bush meat species in the Peninsula include: white-tailed deer (Odocoileus virginianus), red brocket deer (Mazama americana), collared peccary (Tayassu tajacu), paca (Agouti paca), Central American agouti (Dasyprocta punctata), and eastern cottontail (Sylvilagus floridanus). Ungulates (i.e. deer) and rodents (i.e. paca, aguti) are mammals associated with L. minor infection of cats and humans in Brazil 6, 12 .
Although the details of the heterogenic lifecycle are uncertain, current research indicates that two species are required for L. minor lifecycle completion 7 . Humans are considered incidental hosts with a similar cycle progression of infection and lesions as documented in domestic cats, including the presence of different life stages of the parasite in the same host. As proposed by VARGAS-OCAMPO et al. 13 humans may represent an alternative definitive host when considering the amount of worms, the number of eggs produced, and the length of parasitic infestation observed in infected patients.
Lagochilascaris minor is not a common human parasite and there is no epidemiological study on the prevalence of this parasite in Mexico. The true prevalence of HL may not be known due to incorrect diagnosis and under-reporting of infection. All of the patients in this study reported having received multiple ineffective treatments as their lesions were treated as bacterial infections. Adequate diagnosis and prompt treatment of suspected HL is required. Further research is needed about the life cycle and all possible modes of transmission throughout the Yucatan to understand the epidemiology and dynamics of this emerging zoonotic disease.
RESUMEN

Lagochilascaris minor Leiper, 1909 (Nematoda: Ascarididae) en México: tres casos clínicos de la Península de Yucatán
La Lagochilascariasis humana (HL) es producida por Lagochilascaris minor Leiper, 1909; el cual es un parásito que puede ser encontrado también en gatos y perros. HL es considerada una zoonosis emergente en América distribuida desde México hasta Argentina y las islas del Caribe. El presente artículo describe tres casos de HL en la Península de Yucatán, México registrados en la última década. Se describen las características de las lesiones y se discute la ruta de transmisión en humanos y particularmente en los pacientes observados.
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